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(54) CORDIERITE-BASED CERAMIC HONEYCOMB STRUCTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high strength cordierite-based honeycomb structure 
which is capable of being used as a filter for capturing fine particles discharged from a diesel 
engine even when the porosity of a cordierite-based ceramic is >55%. 

SOLUTION: The cordierite-based ceramic honeycomb filter has a chemical composition of main 
components, comprising 42 to 56 mass % Si02, 30 to 45 mass % AI203 and 12 to 16 mass % 
MgO. In the pores present at arbitrary cross section of the honeycomb wall having a porosity of 
55 to 80% and each having cross-sectional area of >1,000 fjivc\2 t pores egch having a nearly 
circular cross-sectional form are contained 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]Chemicat composition of the main ingredients 42 to Si0 2 :56 mass %, 30 to 
aluminum 2 0 3 :45 mass % f MgO : It is a nature of cordierite ceramic honeycomb structured body 
which is 12 to 16%, A nature of cordierite ceramic honeycomb structured body to which porosity 
is characterized by containing that whose sectional shape of fine pores is approximate circle 
shape among fine pores whose cross-section areas are more than 1000-micrometer in an 
optional cross section of a septum 55 to 80%. 

[Claim 2]The nature of cordierite ceramic honeycomb structured body according to claim 1 
characterized by the number of fine pores whose deviation from circular form of fine pores is 1- 
10 among fine pores whose cross-section areas are more than 1000-micrometer being not less 
than 50% in an optional cross section of a septum. 

[Claim 3]Chemical composition of the main ingredients 42 to Si0 2 :56 mass %, 30 to 
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aiuminum 2 0 3 :45 mass %, MgO : It is a nature of cordierite ceramic honeycomb structured body 

which is 12 to 16%. A nature of cordierite ceramic honeycomb structured body, wherein it is the 
number of two or less fine pores among fine pores whose cross-section areas porosity is more 

than 1 000-micrometer 2 in an optional cross section of 55 to 80%, and a septum and an aspect 
ratio is not less than 60%. 

[Claim 4]The nature of cordierite ceramic honeycomb structured body according to any one of 
claims 1 to 3, wherein porosity is 60 to 70%. 

[Claim 5]The nature of cordierite ceramic honeycomb structured body according to any one of 
claims 1 to 4, wherein an average pore size of fine pores is 10-40 micrometers. 
[Claim 6]The nature of cordierite ceramic honeycomb structured body according to any one of 
claims 1 to 5 to which thickness of a septum is characterized by an interval of 0.1-0.45 mm and 
a septum being 1-3.5 mm. 

[Claim 7]The nature of cordierite ceramic honeycomb structured body according to any one of 
claims 1 to 6 f wherein A axial compression intensity is 3 or more MPa. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the nature of cordierite ceramic honeycomb 
structured body used for the filter which catches the particles discharged from a diesel engine. 
[0002] 

[Description of the Prior Art]In order to remove the particles discharged from a diesel engine, 
the septum of the nature honeycomb structured body of cordierite is made into porous 
structure, and examination which adopts the filter for particle catching of the structure of 
making the exhaust gas which contained particles in the septum pass (diesel particulate filter) is 
advanced. About the characteristic of this filter, it is supposed that three are important for the 
collection efficiency of particles, pressure loss (pressure loss), and the catching time (time until 
it reaches a fixed pressure loss from a catching start) of particles.Especially, if a pressure loss 
will increase, catching time will become short, if collection efficiency and a pressure loss have an 
opposite relation and it is going to make collection efficiency high, and a pressure loss is made 
low, catching time will be made for a longtime, but collection efficiency worsens. To the nature 
honeycomb structured body of cordierite, the art which controls and optimizes the porosity and 
pore distribution has been examined from the former as follows so that the characteristic of 
these opposite filters may be satisfied. 

[0003]The exhaust gas clarifying filter which constituted the fine pores which exist in the filter 
barrier surface from a stoma with the aperture of 5-40 micrometers and an osculum with the 
aperture of 40-100 micrometers, and constituted them from JP.61-1 2901 5,A so that the number 
of these stomata might be 5 to 40 times the number of these osculums is indicated. Although 
the statement is not carried out about the porosity, since the cumulative pore volume is 0.3- 
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0.7cmVg, if porosity is calculated by setting true specific gravity of cordierite to 2.5, porosity will 
be 42 to 64%. It is indicated by JP,61-54750,B by controlling open porosity (porosity) and an 
average pore size that the filter from a high collection efficiency type to a low collection 
efficiency type can be designed. The range with preferred porosity is made into 33 to 90% in this 
gazette, on the other hand, the porosity ceramic honeycomb filter whose pore volume not more than 
diameter 2micrometer is 0.015 or less cc/g is indicated by the patent No. 2578176 gazette with 
40 to 55% of porosity, The filter with long catching time is indicated by suppressing a fixed 
quantity of fine pores 2 micrometers or less in diameter below. By using extremely flammable 
carbon powder as an ostomy agent in the patent No. 2562186 gazette, The cinder of an ostomy 
agent and the process of the melting porosity ceramic honeycomb structured body suitable as a 
poor diesel particulate filter which is not accompanying rapid combustion of an ostomy agent are 
indicated by short firing time. And in order to obtain high collection efficiency and low pressure 
loss to JP.9-77573 A 55 to 80% of porosity and an average pore size are 25-40 micrometers, 
and the fine pores of a partition surface consist of a 5-40 micrometers stoma and a 40-100- 
micrometer osculum, and the honeycomb structured body whose number of these stomata is 5 
to 40 times the number of these osculums is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention]the above — in the Prior art, in order to give the 
filtering function for diesel particulates to the septum of a honeycomb structured body, the 
porosity of the nature ceramics of cordierite which constitute a honeycomb structured body 
serves as a big value compared with 30 to 35% of the porosity of the catalyst support for 
gasoline engines. However, since the intensity of a porous body has a relation which disagrees 
with the porosity, if the porosity of the nature ceramics of cordierite which constitute a 
honeycomb structured body becomes large, the intensity of a honeycomb structured body will 
fall inevitably. And according to the above-mentioned conventional technology, since powder 
which carried out flat shape comparatively, such as carbon and black lead, is mainly used as an 
ostomy agent for forming a stoma, the stoma serves as a gestalt which has a large acute angle 
part of an aspect ratio. For this reason, it is easy to generate stress concentration at the tip of 
a stoma, and becomes the cause that the intensity of a honeycomb structured body falls. Since 
it was such, when it is used as a filter for particle catching of a diesel engine. There was a 
problem that the nature honeycomb structured body of cordierite which is durable over a long 
period of time was not obtained without damaging with the heat stress to generate, thermal 
shock stress, the mechanical clamping force at the time of an assembly, the stress by vibration, 
etc. 

[0005]ln order that this invention may solve such a problem, even if the porosity of the nature 
ceramics of cordierite is not less than 55% of value, It aims at providing the nature honeycomb 
structured body of high intensity cordierite which can use being stabilized over a long period of 
time as a filter for particle catching discharged from a diesel engine. 
[0006] 

[Means for Solving the Problem]In order to solve an aforementioned problem, this invention 
person thought out to an improving [ intensity of a honeycomb structured body ] title, and this 
invention by using as an approximate circle form shape of fine pores formed in a honeycomb 
structured body from the conventional acute-angle shape, as a result of inquiring wholeheartedly. 
Namely, a nature of cordierite ceramic honeycomb structured body of the 1st invention, 
Chemical composition of the main ingredients 42 to Si0 2 :56 mass % r 30 to aluminum 2 0 3 :45 mass 

%, MgO: That whose sectional shape of fine pores is approximate circle shape among fine pores 
whose cross-section areas it is a nature of cordierite ceramic honeycomb structured body which 
is 12 to 16%, and porosity is more than 1 000-micrometer 2 in an optional cross section of 55 to 
80% and a septum is contained. In an optional cross section of a septum, a nature of cordierite 
ceramic honeycomb structured body of the 2nd invention is characterized by the number of fine 
pores whose deviation from circular form of fine pores is 1-10 among fine pores whose cross- 
section areas are more than 1 000-micrometer 2 being not less than 50% in the 1st invention. A 
nature of cordierite ceramic honeycomb structured body of the 3rd invention, Chemical 
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composition of the main ingredients 42 to Si0 2 :56 mass % r 30 to aluminum 2 0 3 :45 mass %, MgO: It 

is a nature of cordierite ceramic honeycomb structured body which is 12 to 16% f and porosity is 
characterized by being the number of two or less fine pores among fine pores whose cross- 
section areas in an optional cross section of a honeycomb wall are more than 1 000-micrometer 2 
and an aspect ratio being not less than 60% 55 to 80%. A nature of cordierite ceramic honeycomb 
structured body of the 4th invention is characterized by porosity being 60 to 70% in the 1st 
thru/or the 3rd one of inventions. A nature honeycomb structured body of cordierite of the 5th 
invention is characterized by an average pore size of fine pores being 10-40 micrometers in the 
1st thru/or the 4th one of inventions. A nature honeycomb structured body of cordierite of the 
6th invention is characterized by thickness of a septum being [ an interval of 0.1-0.45 mm and a 
septum ] 1-3.5 mm in the 1st thru/or the 5th one of inventions. A nature honeycomb structured 
body of cordierite of the 7th invention is characterized by A axial compression intensity being 3 
or more MPa in the 1st thru/or the 6th one of inventions. 

[0007]Next, it explains per [ in this invention ] operation effect Fine pores with a comparatively 
large pole diameter to which a honeycomb structured body of this invention exists in nature 
ceramics of porosity cordierite of 55 to 80% of porosity, Namely, by containing fine pores which a 
section gestalt of fine pores made approximate circle shape in an optional cross section of a 
septum in fine pores whose cross-section area is more than 1 000-micrometer 2 , It is because a 
fine-pores part which has a keen corner decreases, it becomes difficult to generate stress 
concentration to a fine-pores part corner and an improvement of intensity of a honeycomb 
structured body is accepted. Limiting porosity to 55 to 80% here, When porosity is less than 55% 
and it is used as a diesel particulate filter, When it is because a pressure loss becomes large, 
exhaust efficiency of a diesel power plant worsens and efficiency of a diesel power plant 
worsens and porosity exceeds 80%, even if it makes a gestalt of comparatively big fine pores into 
approximate circle shape, It is because the rate of a stoma itself increases, so an improvement 
of intensity is not accepted, and is because collection efficiency of particles also worsens 
further. As for approximate circle shape, deviation from circular form points out a round shape of 
1-10 here, this deviation from circular form — x(circumference length) (circumference length)/ 
(4xpix (area)) — a table — the bottom. In the case of a circle of radius regularity, deviation from 
circular form is set to 1 , and it becomes large as a gestalt of fine pores shifts from a round 
shape. As for fine pores which carried out approximate circle shape of a honeycomb structured 
body of this invention, in an optional cross section of a septum, it is desirable for the number of 
fine pores whose deviation from circular form of fine pores is 1-10 among fine pores whose 
cross-section areas are more than 1 000-micrometer 2 to be not less than 50%. Deviation from 
circular form is as having described above here. Therefore, since fine pores which have an acute 
angle part which serves as a starting point of destruction shifted easily decrease from an 
approximate circle form when the number of fine pores which are the deviation from circular 
form 1-10 whose gestalten of fine pores are approximate circle forms increases, an improvement 
of intensity of a honeycomb structured body is accepted more. 

[0008]Fine pores with a comparatively large pole diameter to which a honeycomb structured 
body of this invention exists in nature ceramics of porosity cordierite of 55 to 80% of porosity, 
Namely, when an aspect ratio makes the number of two or less fine pores not less than 60% 
among fine pores whose cross-section areas in an optional cross section of a septum are more 
than 1 000-micrometer 2 , Since fine pores which have an acute angle corner decrease and it 
becomes difficult to generate stress concentration to a fine-pores part, an improvement of 
intensity of a honeycomb structured body is accepted. Limiting porosity to 55 to 80% here, When 
porosity is less than 55% and it is used as a diesel particulate filter, When it is because a 
pressure loss becomes large, exhaust efficiency of a diesel power plant worsens and efficiency 
of a diesel power plant worsens and porosity exceeds 80%, even if it makes a gestalt of 
comparatively big fine pores into approximate circle shape, It is because the rate of a stoma 
itself increases, so an improvement of intensity is not accepted, and is because collection 
efficiency of particles also worsens further. 

[0009]As for the range of porosity, for 60 to 70% is preferred from the above-mentioned reason. 
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Having presupposed that 10-40 micrometers is preferred for an average pore size of fine pores 
which exist in a honeycomb structured body of this invention, When an average pore size uses it 
as a diesel particulate filter in less than 10 micrometers. When it is because a pressure loss may 
become large and efficiency of a diesel power plant may worsen and an average pore size 
exceeds 40 micrometers, even if it makes a gestalt of comparatively big fine pores into an 
outline circle configuration, It is because the size of a stoma itself becomes large, so an 
improvement of intensity may not be accepted, and still smaller particles may pass a filter, 
without being caught, and collection efficiency may also worsen. That an interval of 0.1-0.45 mm 
and a septum set thickness of a septum with a preferred honeycomb structured body of this 
invention to 1-3.5 mm. When thickness of a septum exceeds 0.45 mm, or when it is used as a 
diesel particulate filter in a case where an interval of a septum is less than 1 mm, when it is 
because a pressure loss becomes large and sufficient filter property may not be acquired and 
septum honeycomb wall thickness is less than 0.1 mm, When an interval of a septum exceeds 3.5 
mm, even if it controls a gestalt of fine pores in nature ceramics of cordierite which constitute a 
septum, it is because an improvement of intensity of a honeycomb structured body may not be 
accepted. 

[0010]Having set A axial compression intensity with a preferred honeycomb structured body of 
this invention to 3 or more MPa, It is because a durable nature honeycomb structured body of 
cordierite which is not damaged with heat stress to generate, thermal shock stress, mechanical 
clamping force at the time of an assembly, stress by vibration, etc. can be provided when it is 
used as a filter for particle catching of a diesel engine if there are 3 or more MPa of A axial 
compression intensity. 
[0011] 

[Embodiment of the Invention]Hereafter, the actual example of this invention is described. 
(Example 1 ) In order to manufacture the nature honeycomb structured body for diesel emission 
particulate catching fitters of this invention of cordierite, The specified quantity of kaolin, 
temporary-quenching kaolin, alumina, aluminium hydroxide, silica, talc, and a spherical ostomy 
agent is mixed so that 42 to 56 mass % may turn into 12-16 mass % in a cordierite presentation, 
i.e., Si0 2 , and 30 to 45 mass % and MgO may become first in aluminum 2 0 3 . Next, the plasticizer 

and the binder were added to this mixture, the batch which can be plasticized was produced, and 
a cylindrical shape honeycomb structured body 143 mm in diameter and 152 mm in length was 
fabricated for this batch by the publicly known extrusion method. Subsequently, after drying this 
Plastic solid, it calcinated in a 1350-1440 ** temperature region, and the various nature of 
cordierite ceramic honeycomb structured bodies 1 which consist of the porosity ceramic septum 
3 and the breakthrough 2 so that the front view and side view of Drawing 1 (a) and (b) may be 
shown were obtained. In manufacture of a honeycomb structured body, the honeycomb 
structured body of examination No.1 of a statement - 4 was manufactured to Table 1 which has 
the various fine-pores characteristics and honeycomb box-frame construction by adjusting a 
combination presentation, a process condition, or a firing condition of a raw material, etc. Auto 
pore III9410 made from Micromeritics was used for the porosity of a honeycomb structured body, 
and measurement of an average pore size, and it measured with the method of mercury 
penetration. After the gestalt of the fine pores more than 1000-micrometer 2 embedded the 
honeycomb structured body at embedding resin for sample polish and the cross-section area 
ground the field vertical to the direction of extrusion of a honeycomb wall, it performed SEM 
observation, and the existence of the fine pores of an approximate circle form was visually 
checked from the SEM image. As for measurement of the deviation from circular form of the fine 
pores more than 1000-micrometer 2 , the cross-section area analyzed to the image data which 
carried out the above-mentioned SEM observation with commercial image-analysis software 
(media cybernetics company make image prop lath version 3.0). 

[0012]The piece of a honeycomb structured body blank test produced as mentioned above was 
started, and A axial compression intensity was measured. Measurement of A axial compression 
intensity was performed according to standard M505-87 ''the test method of the ceramic 
monolith carrier for motor exhaust purifying catalysts" which Society of Automotive Engineers of 
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Japan defines. 

[001 3]After that, the end face of this ceramic honeycomb structured body was stopped, as that 
front view and side view were shown in Drawing 2 (a) and (b), and it ******(ed) by ** 4, and the 
porosity ceramic honeycomb filter was obtained. In the filter property of this obtained porosity 
ceramic honeycomb filter, breakage-proof nature, a pressure loss, and collection efficiency were 
evaluatedThe result is shown in Table I.Here, the value of A axial compression intensity 
estimated breakage-proof nature, when this was 3 or more MPa, it was considered as success, 
and is (O), and also in the desirable case of 7 or more MPa, is (O), and (x) showed [ in the case 
of less than 3 MPa, it was considered as the rejection, and ]. A pressure loss evaluates by 

pressure loss honeycomb filter inflow before at the time of 7.5 Nm of air flow rate 3 / min, and 
after an outflow in a pressure loss test stand, if it is the pressure loss of 300 or less mmAq, it 
will consider it as success, and it is (O), It was (0), and when it was the pressure loss exceeding 
300mmAq, in the case of 250 or less desirable Aq, it was made into the rejection, and (x) showed 
it. Collection efficiency prepares the above-mentioned honeycomb filter, Consider the case 
where the carbon quantity which caught carbon with a particle diameter of 0.042 micrometer 
with the honeycomb filter after 2Hr injection by 3 g/Hr to 7.5 Nm of air flow rate 3 / min 
exceeds 90% as success in a pressure loss test stand, and by (O). When the caught carbon 
quantity was less than 90%, it was considered as the rejection and (x) showed. And (x) estimated 
that (O) and whose at least one are rejections about breakage-proof nature, a pressure loss, and 
the thing whose all of collection efficiency are success when there are one or more (0) judgings 
before long, (O) and as a comprehensive judgment 

[0014]In the honeycomb structured body shown in examination No.1 - 4 among the results 

shown in Table 1, since the gestalt of the fine pores more than 1000-micrometer contained the 
approximate circle-shaped thing and the rate of the fine pores of the deviation from circular 
form 1-10 also had the high cross-section area, each breakage-proof nature passed. Passing 
also about a pressure loss and collection efficiency, comprehensive judgments were (O) and (O). 
As mentioned above, if a comprehensive judgment is carried out from the result of the breakage- 
proof nature important as a filter for particle catching which is the characteristic, the collection 
efficiency of particles, and a pressure loss so that clearly from the result of Table 1 , Each of 
honeycomb structured body filters of examination No.1 which is an example of this invention - 4 
was filters with which it is satisfied of breakage-proof nature, collection efficiency, and the 
pressure-loss characteristic. 

[0015](Comparative example 1) In order to manufacture the nature honeycomb structured body 
for diesel emission particulate catching filters of cordierite, A cordierite presentation, i.e., Si0 2 , 

first 42 to 56 mass %, The specified quantity of the ostomy agent of the large flat shape of 
aspect ratios, such as kaolin, temporary-quenching kaolin, alumina, aluminium hydroxide, silica, 
talc and graphite powder, and carbon powder, is mixed so that aluminum 2 0 3 may become 30 to 

45 mass % and MgO may become 12-16 mass %. Next, the plasticizer and the binder were 
added to this mixture, the batch which can be plasticized was produced, and a cylindrical shape 
honeycomb structured body 143 mm in diameter and 152 mm in length was fabricated for this 
batch by the publicly known extrusion method. Subsequently, after drying this Plastic solid, it 
calcinated in a 1350-1440 ** temperature region, and the various nature of cordierite ceramic 
honeycomb structured bodies 1 which consist of the porosity ceramic septum 3 and the 
breakthrough 2 so that the front view and side view of Drawing 1 (a) and (b) may be shown were 
obtained. In manufacture of a honeycomb structured body, the honeycomb structured body of 
examination N0.5 shown in Table 1 and 6 was manufactured by adjusting a combination 
presentation, a process condition, or a firing condition of a raw material, etc. Filter property was 
measured, after performing measurement of porosity, an average pore size, deviation from 
circular form, and A axial compression intensity and performing ****** of the end face by the 
same method as Example 1 hereafter. 

[0016]The honeycomb structured body of examination No.5 which is a comparative example of 
this invention of a statement, and 6 to Table 1. Since the cross-section area became a value 
which it is impossible to measure deviation from circular form inevitably, and is [ A axial 



file://C:¥Documents and Settings¥nill*lP¥T r X^h^^¥scan¥WA-1008US¥JP-... 2008/12/02 



JP-A-2002-121084 



7/11 <-<— v 



compression intensity ] less than 3MPa from the gestalt of the fine pores more than 1 000- 

micrometer 2 having been rectangular shape, each breakage-proof nature became a rejection and 

the comprehensive judgment became rejection (x). 

[0017] 
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[0018](Example 2) In order to manufacture the nature honeycomb structured body for diesel 
emission particulate catching filters of this invention of cordierite, The specified quantity of 
kaolin, temporary-quenching kaolin, alumina, aluminium hydroxide, silica, talc, and a spherical 
ostomy agent is mixed so that 42 to 56 mass % may turn into 12-16 mass % in a cordierite 
presentation, i.e., Si0 2 , and 30 to 45 mass % and MgO may become first in aluminunr^O^. Next, 

the plasticizer and the binder were added to this mixture, the batch which can be plasticized was 
produced, and a cylindrical shape honeycomb structured body 143 mm in diameter and 152 mm 
in length was fabricated for this batch by the publicly known extrusion method. Subsequently, 
after drying this Plastic solid, it calcinated in a 1350-1440 ** temperature region, and the 
various nature of cordierite ceramic honeycomb structured bodies 1 which consist of the 
porosity ceramic septum 3 and the breakthrough 2 so that the front view and side view of 
Drawing 1 (a) and (b) may be shown were obtained. In manufacture of a honeycomb structured 
body, the honeycomb structured body of examination No.7 [ given in Table 2 ] which has the 
various fine-pores characteristics and honeycomb box-frame construction - 20 was 
manufactured by adjusting the combination presentation of a raw material, the size of a shaping 
cap, a process condition, or a firing condition. Auto pore III9410 made from Micromeritics was 
used for the porosity of a honeycomb structured body, and measurement of an average pore 
size, and it measured with the method of mercury penetration. After the gestalt of the fine pores 
more than 1000-micrometer 2 embedded the honeycomb structured body at embedding resin for 
sample polish and the cross-section area ground the field vertical to the direction of extrusion of 
a honeycomb wall, it performed SEM observation, and the existence of the fine pores of an 
approximate circle form was visually checked from the SEM image. As for measurement of the 
deviation from circular form of the fine pores more than 1000-micrometer 2 , the cross-section 
area analyzed to the image data which carried out the above-mentioned SEM observation with 
commercial image-analysis software (media cybernetics company make image prop lath version 
3.0). 

[0019]The piece of a honeycomb structured body blank test produced as mentioned above was 
started, and A axial compression intensity was measured. Measurement of A axial compression 
intensity was performed according to standard M505-87 "the test method of the ceramic 
monolith carrier for motor exhaust purifying catalysts" which Society of Automotive Engineers of 
Japan defines. 

[0020]After that, the end face of this ceramic honeycomb structured body was stopped, as that 
front view and side view were shown in Drawing 2 (a) and (b), and it ******(ed) by ** 4, and the 
porosity ceramic honeycomb filter was obtained. In the filter property of this obtained porosity 
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ceramic honeycomb filter, breakage-proof nature, a pressure loss, and collection efficiency were 
evaluated.The result is shown in Table 2.Here, the value of A axial compression intensity 
estimated breakage-proof nature, when this was 3 or more MPa, it was considered as success, 
and is (O), and also in the desirable case of 7 or more MPa, is (O), and (x) showed [ in the case 
of less than 3 MPa, it was considered as the rejection, and ]. A pressure loss evaluates by 

pressure loss honeycomb filter inflow before at the time of 7.5 Nm of air flow rate 3 / min, and 
after an outflow in a pressure loss test stand, if it is the pressure loss of 300 or less mmAq, it 
will consider it as success, and it is (O), It was (O), and when it was the pressure loss exceeding 
300mmAq, in the case of 250 or less desirable Aq, it was made into the rejection, and (x) showed 
it. Collection efficiency prepares the above-mentioned honeycomb filter, Consider the case 
where the carbon quantity which caught carbon with a particle diameter of 0.042 micrometer 

with the honeycomb filter after 2Hr injection by 3 g/Hr to 7.5 Nm of air flow rate 3 / min 
exceeds 90% as success in a pressure loss test stand, and by (O). When the caught carbon 
quantity was less than 90%, it was considered as the rejection and (x) showed. And (x) estimated 
that (O) and whose at least one are rejections about breakage-proof nature, a pressure loss, and 
the thing whose alt of collection efficiency are success when there are one or more (0) judgings 
before long, (O) and as a comprehensive judgment 

[0021]About breakage-proof nature, it passed from A axial compression intensity of 3 or more 
MPa having been obtained by the honeycomb structured body of examination No.7 - examination 
No.20 among the results shown in Table 2. Especially, in the honeycomb structured body of 
examination No.9. and 11, 15, 18 and 19, A axial compression intensity of 7 or more MPa was 
obtained. In examination No.9 and 18, since the thickness of the septum was thick, since porosity 
was more smallish, since the average pore size was more smallish, and the pitch of the septum 
was more smallish at examination No.19, by examination No.15, the very high honeycomb 
structured body of A axial compression intensity was obtained examination No.11. 
[0022]Next, although each of honeycomb structured bodies of examination No.7 - 20 passed 
about the pressure loss, the honeycomb structured body of examination No. 12, and 16, 17 and 
20 showed the outstanding pressure loss especially. Since porosity was larger, since the average 
pore size was larger at examination No.1 6, since the thickness of the septum was thin, and the 
pitch of the septum was larger at examination No.20, especially the pressure loss was small 
[ examination No.17 ] at examination No.12. About collection efficiency, all of the honeycomb 
structured body of examination No.7 - 20 were success. 

[0023]As mentioned above, if a comprehensive judgment is carried out from the result of the 
breakage-proof nature important as a filter for particle catching which is the characteristic, the 
collection efficiency of particles, and a pressure loss so that clearly from the result of Table 2, 
Each of honeycomb structured body filters of examination No.7 which is an example of this 
invention - 20 was filters with which it is satisfied of breakage-proof nature, collection efficiency, 
and the pressure-loss characteristic. 

[0024](Comparative example 2) In order to manufacture the nature honeycomb structured body 
for diesel emission particulate catching filters of cordierite, A cordierite presentation, i.e., SiC 2 , 

first 42 to 56 mass %, The specified quantity of the ostomy agent of the large flat shape of 
aspect ratios, such as kaolin, temporary-quenching kaolin, alumina, aluminium hydroxide, silica, 
talc and graphite powder, and carbon powder, is mixed so that aluminunr^Og may become 30 to 

45 mass % and MgO may become 12-16 mass %. Next, the plasticizer and the binder were 
added to this mixture, the batch which can be plasticized was produced, and a cylindrical shape 
honeycomb structured body 143 mm in diameter and 152 mm in length was fabricated for this 
batch by the publicly known extrusion method. Subsequently, after drying this Plastic solid, it 
calcinated in a 1350-1440 ** temperature region, and the various nature of cordierite ceramic 
honeycomb structured bodies 1 which consist of the porosity ceramic septum 3 and the 
breakthrough 2 so that the front view and side view of Drawing 1 (a) and (b) may be shown were 
obtained. In manufacture of a honeycomb structured body, the examination N0.21 shown in Table 
2 - the honeycomb structured body of 24 were manufactured by adjusting a combination 
presentation, a process condition, or a firing condition of a raw material, etc. Filter property was 
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measured, after performing measurement of porosity, an average pore size, deviation from 
circular form, and A axial compression intensity and performing ****** of the end face by the 
same method as Example 2 hereafter. 

[0025]The honeycomb structured body of examination No.21 which is a comparative example of 
this invention of a statement, and 22 to Table 2, Since the number of two or less fine pores was 
[ the aspect ratio ] less than 60% among the fine pores more than 1000-micrometer 2 and the 
cross-section area became a value which is less than 3MPa in A axial compression intensity, 
each breakage-proof nature became a rejection and the comprehensive judgment became 
rejection (x). On the other hand, since porosity was [ honeycomb structured body of examination 
No.23 ] less than 55%, the pressure loss became a rejection and the comprehensive judgment 
became rejection (x). In the honeycomb structured body of examination No.24. Since porosity 
turned around 80% in the top, A axial compression intensity of 3 or more MPa was not obtained, 
breakage-proof nature became a rejection and collection efficiency also became a rejection 
although the two or more-aspect ratio number percentage was not less than 60%, the 
comprehensive judgment became rejection (x). 
[0026] 
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[0027] 

[Effect of the Invention]In order to contain an approximate circle-shaped thing in the gestalt of 
the fine pores more than cross-section area 2 of 1000 micrometers in the nature ceramics of 
cordierite which constitute a honeycomb structured body filter according to this invention, Or 
since the number rate of two or less-aspect ratio fine pores is made into not less than 60% 
among the fine pores more than cross-section area 2 of 1000 micrometers, Heat stress and 
thermal shock stress which are generated when it is used as a diesel particulate filter even if it 
is a high value whose porosity is 55 to 80%, The nature of cordierite ceramic honeycomb 
structured body excellent in endurance which is not damaged to the mechanical clamping force 
at the time of an assembly or the stress by vibration is obtained. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) And (b) is the front view and side view showing an example of a honeycomb 
structured body, respectively. 

[Drawing 2] (a) And (b) is the front view and side view showing an example of the filter which 
uses a honeycomb structured body, respectively. 
[Description of Notations] 

1 a ceramic honeycomb structured body, 2 septum, 3 breakthrough, and 4 ceramic honeycomb 
filter — stopping five — ** 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Draw ing 2] 
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Sa^^fflyLfSOaiJffitC teMi c romeri ti cs*±S?tf> * - 
h*Tlll9 4 1 OSrflSJBU *«EAttraW5EL/c. 50 



RffiBW* 1 0 0 0 /z m 2 fei±©IB?LC0»lB«, » 

f& />^^Aiiofflffl^^a:^McDW^^fo/c± 

[0019] ±iBoa«:ffKufc/>^/7A«ig(*^e>K 
-8 7 runmmxxmtf&mmtvs vtr*svx 

[0 020 ] f©»C©*75 ^ ^^^/7A«jg»©«S 
1^2^ (a) % (b) CC^-OiEfflBI&affflfJffiia*^ 



(6) 

9 

U Cti^3MPa«±(7)l|^tS(i;U (O) T\ S 
7 M P a «±(D» $ 1/ ^iS^(J (® )r , 3MPa*S 

a>»^cctt^«<bb (x) -CTTsLtc. mm*. KDM 

h*Z> RCT^ufcfi7. 5Nra 3 /min© 

«*!fttC\ 3OOmmAq«TO0E^«ife'C&n«^ 
SiL/ (O) t, JgtC»*UC»2 5 0 AqfclT©«^« 
«§>) 3 0 0mmAQ*jH^-5ffi^JBifeT*#i«^ 
£te<tL (x) r^U/c 0 J«SJa^«, ±iB^~#A:7 

17. 5Nm 3 /m i ntC^SO. 0 4 2 /i m - 
tf >£3 gr/H rt2 H rSAgtCA-^A^ ^ 

to (O) r, i^u/c^-^>i^9 0°/o*sr^n 

OT^iO (x) T^b/c„ fU, t^il 
r, BtBttHtt, BE«, »«J5W©l^nfe^»r*ife 
<7>£ (O) , ^(D^h (®) *fl5£# — 3JM±*ofc»-& 
« (®) , t^tol^WM^^feO?: (x) 

[002 n ^2cc^-r*g*(D^^, w««ttteoi>r 20 

gsWtNo. 7^KKNo. 2 0©^-#AflNSttr 
te, 3MPa«±OA*liflE3^S3W#6ti/cC<t^6^ 
tS0/c o tfi-cfc, KKNo. 9, 11, 15, 18, 1 
9<D^-*A«»tt"Ctt, 7MPa«±OA*fcEE«5ftK 
^I6n/c e KKNo. 9, 1 8Ti£, PBH<DW/l^/» 
#>-?/c/ctf>, SRNo. 1 1 -Ctemim&'hZ&b~C$ > -> 

tctctb, KKNo. 1 Q-cttBHotr-^^^/hSabT* 
o/c/c#>, A»BE3BI^SOffi«)riSl>/^/7AtgS»^ 
f#6*i/c„ 30 
[0 02 2] ^tc, BE»CCoi»r«, 5lNo. 7-2 

No. 12, 16, 17, 2 0<2^~*Afitj§f*te&ft 
/cjBE«£^b/c 0 tt»No. 1 2Tii, a?L**^*fe 
T>£>o/c/c&, KKNo. 1 6rtt¥J^?LS#*£#> 
T*&o/c/c#>, KRNo. 1 7 tt«£<DJf^#Wrt>o/c 
/ctf>, KKNo. 2 OrtiPSSOt' y ^tfeT*^ 

krno. 7-2 oc^~#Atftj£<*te, r^r 

[0023]«L *2©IS**6W6*»tt«fc5K: % « 



^2002-121084 
10 

[0 024] (tbRW2 ) ^-f — b'^aaT-MSI^ ^ ;l/ 

tf>, *f3-^x7 hfflf£T&:b^S i O z #U2- 
5 6»l°/o, A l 2 Oj ^3 0-4 511%, MgO# 
1 2-1 6HS%£&*<fc5ec#;*-'J>, (S«**U 

mm, g£ 1 5 2mm©nfB^/N^/7A»JS(*«:^l/ 

/Co 'Xi,>vc<Dmmz&mLtc±-c 1350-144 

0-C©att«r«KROr, Sli(a), Cb)©iEBBHZi 

a2tC^ri^N0. 21-24(D^^ 
#A«jgtt*«igl,fc. fcJT, H«W2<fc|SJ«<D#ffi«: 
£9, m?L$, ¥#J*ffl?L&, JtHK, AfijEIS^ScDiflJ 
5E*m>, S®<7)@f1D£iTo/c±T, 7<M/*Hftt 
<D#J^£*T^/c. 

[0 02 5 ] *2tCie«SO**W©J:b««'r*^KRN 
o. 2 1, 2 2©Ai*Ai8(t(t K®a*M 00 0 
Mm 2 «±Offl?L©5fcT;*^* hJt#2«T©«ft© 

Pa4T§^tii3&-9/c/c3!). H«a»i4«i»rnt^ 
ttittO, «6«5E«^» (x) <hft-?/c 0 -*K« 
No. 2 3 0A-*A«S*«, m?L^5 5%^THI 

(x) ifto/c, £/c, KSSNo. 2 4©^-*7AHKg 
«,?L*#8 0%£±£fc>o/c/c#>, TX^^F 

tt2eih©«»w^^e o%jm±r**tcfe«i*>6r, 

3MPaW±<DAttEEJS^SW#6>n-r, BiHtHtt^^F 

tt^JpJStt^tt ( x ) t ft o /c 0 
[0 02 6 ] 
«2] 



(7) ^§§2 0 0 2- 1 2 1 0 84 

n 12 











2** 








No. 






BJTLHJiSZjMUUU^ m Jfitx. 
CO»7l<3!)^7XV^Ht2 


mm 

imm) 


(mm) 


(MPa) 


mm 

titt 


mm 


mm 


w& 




7 


64 


11.5 


79 


0.3 


1.8 


6.2 


O 


o 


O 


o 




8 


65 


14 


82 


0.3 


1.8 


6.9 


O 


o 


O 


o 




9 


65 


14 


B2 


0.43 


2.5 


10.3 


© 


o 


o 


© 




io 


65 


14 


82 


0.2 


1.5 


6.8 


O 


o 


o 


o 




1 1 


56 


12 


72 


0.3 


1.8 


12.6 


© 


o 


o 


© 




12 


75 


18 


74 


0.3 


1.8 


53 


o 


© 


o 


o 




13 


60 


37.5 


71 


0.3 


1.8 


8.4 


o 


o 


o 


o 




14 


65 


16 


62 


0.3 


1.8 


6.8 


o 


o 


o 


o 




15 


57 


8.6 


71 


0.3 


1.8 


11.6 


© 


o 


o 


© 




16 


62 


42 


63 


0.3 


1.8 


3.3 


o 


© 


o 


o 




17 


65 


14 


82 


0.09 


1.8 


3.1 


o 


© 


o 


o 




18 


65 


14 


82 


0.5 


1.8 


16.5 


© 


o 


o 


© 




19 


65 


14 


82 


0.3 


1 


9.8 


© 


o 


o 


© 




20 


65 


14 


82 


0.3 


3.8 


3.2 


o 


© 


o 


o 




21 


57 


15 


54 


0.3 


1.8 


2.6 


X 


o 


o 


X 




22 


60 


16 


32 


0.3 


1.8 


1.8 


X 


o 


o 


X 




23 


51 


13 


65 


0.3 


1.8 


12.5 


© 


X 


o 


X 




24 


82 ; 


35 


63 


0.3 


1.8 


2.5 


X 


o 


X 


X 



[0 0 2 7 ] 

ilOOO Mm 2 J^±CDffl?LO^^BSR^(D^(D^ 



[0 1] (a) Stf (b) t»ft*ft^-*/A«Jitt© 
[02] (a)SC/(b)^nfnA^«SK 

1 -b^5 **^~#Atfijg{*, 2 ran, 3 s 



[0 1 ] 



CI) 



C2) 



[02] 



(1> 



(2) 



